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Abstract: In order to explore the effect of osmotic treatment on improving the freeze-drying efficiency of tilapia meat and the
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products, we pretreated the tilapia meat with salt, propylene glycol and compound penetrant (Salt+propylene glycol), followed
by blanching and freeze-drying. Then we analyzed the effects of penetrant pretreatment on the cooking loss, freeze-drying chara-
cteristics, rehydration rate and myofibrillar protein characteristics of tilapia meat. The results show that salt, propylene glycol
and composite penetrant could reduce the cooking loss and improve the drying efficiency of tilapia meat. The freeze-drying time
of composite osmotic treatment was the shortest (19 h), and the drying time of fish after the salt and propylene glycol osmotic
treatment was 20 h, which was significantly shorter than that of the control group (24 h). The propylene glycol and composite pene-
trant improved the rehydration of dried fish significantly (P<0.05), and the rehydration rate of dried fish treated with propy-
lene glycol was the highest (71.11%), which was significantly higher than that of the control group (P<0.05). Salt penetration had
a significant effect on the texture of dried fish after rehydration (P<0.05), among which hardness and elasticity had the greatest
effects [(94.3£3.9) g and (3.44+0.23) mm, respectively]. Propylene glycol had no significant effects on the hardness of fish, but
could improve the elasticity. The addition of salt accelerated the oxidation of myofibrillar protein, and the contents of myofibril-
lar protein and sulfhydryl decreased 0.32 mg-mL™" and 0.47 umol-g ', respectively, while the surface hydrophobicity and car-
bonyl content increased 4.10 pg and 0.23 nmol-mg ', respectively. SDS-PAGE shows that the myosin heavy chain band disap-
peared. Propylene glycol osmotic protective agent slowed down the formation of ice crystals and inhibited the protein oxidation
during pre-freezing. The mass concentrations of ionic bond and hydrogen bond increased by 0.65 mg-mL ™" and 0.33 mg-mL™",
respectively, the mass concentration of disulfide bond decreased (P<0.05), which improved the protein stability. Therefore, the

compound penetrant can inhibit the protein oxidation effectively during the processing process and keep good taste of dried fish

after rehydration, which is suitable for the pretreatment of tilapia before vacuum freeze-drying.

Keywords: Tilapia meat; Infiltration treatment; Vacuum freeze drying; Drying efficiency; Myofibrillar protein
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Fig. 1 Effect of osmosis treatment on cooking loss of fish
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Table 1 Effect of osmotic treatment on whiteness and texture of dried fish after rehydration
Qb3 FIBE S MELAPE PR
Treatment Whiteness Hardness/g Elasticity/mm Chewability/mJ Cohesion
XJHiE Control 20.4+0.85° 81.0+4.2° 2.87+0.18" 1.58+0.35" 0.69+0.08"
1r#h Salt 14.90+1.01° 94.3+3.9° 3.44+0.23° 2.01+0.06 0.50+0.01*
N [ Propylene glycol 21.4340.62° 82.3+4.5° 3.21+0.27° 1.55%0.08" 0.630.09"
B+ ¥ Salt+Propylene glycol 19.49+0.81° 92.8+4.5" 3.3740.24° 2.27+0.05" 0.68+0.02"

E: [P TFREARRIR R 2R R (P<0.05); TR,

Note: Different letters with in the same column indicate significant differences (P<0.05). The same case in the following table.
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Table 2 Effect of osmotic treatment on myofibrillar protein properties

Jrety LT 2t Jo s v 1 TG BB TT BRI B BRI
Treatment Myofibrillar mass Surface hydrophobicity/ Total Thiol molality/ Carbonyl molality/
concentration/(mg-mL™") ug (umol-g ") (nmol'-mg™")
X} & Control 4.2240.09" 23.73+1.32° 3.32£0.05° 2.42+0.09°
2 Salt 3.90+0.12° 27.83%1.02¢ 2.85+0.17° 2.65%0.42¢
N [ Propylene glycol 4.79+0.05° 20.74+1.71° 4.11%0.26" 1.97+0.13
194 gly
Fh o TR iR b ab b b
Jmt —_— . U . 1. . XU, . U,
FrEh -+ ¥ Salt + Propylene glycol 4.16+0.07 22.75+1.22 3.15+0.13 2.50+0.29
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